Amino acid sequence of a proline-rich phosphoglycoprotein from parotid secretion of the subhuman primate Macaca fascicularis.
The complete amino acid sequence of the macaque proline-rich phosphoglycoprotein (MPRP) was determined by automated Edman degradation of the protein, fragments F-1 and F-2 derived from the protein by an intrinsic salivary protease, and chymotryptic, tryptic, Staphylococcus aureus V8 protease, and endoproteinase lysine-C peptides. MPRP contains 115 amino acid residues including phosphorylated serine at residues 1, 2, 6, 12, and 15, and 6 O-glycosidic carbohydrate units at residues 69, 75, 87 (threonine) and 96, 103, and 106 (serine). The Mr of the polypeptide moiety of the protein is 12,656. The amino-terminal domain contains all 5 phosphoserine residues and most of the other negatively charged and hydrophilic residues, whereas the carboxyl-terminal domain contains 24 of 25 proline residues, and 6 O-glycosidic oligosaccharides. Comparison of MPRP with the four major anionic proline-rich proteins (PRPs) from human glandular secretion shows that 57% of the amino acid residues are identical if gaps are introduced to maximize homology, suggesting that these proteins are phylogenetically related. Significant structural and functional differences occur between the macaque and human proteins. MPRP has 5 phosphoserines, PRPs have 2. MPRP is a glycoprotein, PRPs are not. MPRP inhibits the spontaneous precipitation (primary precipitation) of calcium phosphate salts from supersaturated solutions in addition to inhibiting seeded crystal growth (secondary precipitation) (Oppenheim, F. G., Offner, G. D., and Troxler, R. F. (1982) J. Biol. Chem. 257, 9271-9282), whereas PRPs inhibit only secondary precipitation. MPRP is the only major anionic proline-rich protein in macaque glandular secretion; in contrast, there are four major anionic PRPs and these display a genetic polymorphism. The significance of these structural differences with respect to biological function and the possible relationship of MPRP to salivary mucins are discussed.